Electronic Supplementary Material (ESI) for Analyst.
This journal is © The Royal Society of Chemistry 2023

Electronic supplementary information

An aptamer array for discriminating tetracycline antibiotics based on binding-enhanced

intrinsic fluorescence
Yichen Zhao, Biwen Gao, Yijing Chen and Juewen Liu*

Department of Chemistry, Waterloo Institute for Nanotechnology, University of Waterloo, Waterloo,
Ontario N2L 3G1, Canada; Email: liujw@uwaterloo.ca

S-1


Juewen
Rectangle


Family 1

C49 GGAGGCTCTCGGGACGACCACAGCTTGCTGCGGTC-TTTTACCAGTAGGTCGTCCCGCCTTTAGGATTTACA- 71
C3 GGAGGCTCTCGGGACGACCACAGCTTGCTGCGGGTCTCTCTCCCGTAGGTCGTCCCGCCTTTAGGATTTACA- 72
C19 GGAGGCTCTCGGGACGACCACAGCTTGCTGCGGGTCTCCCTCCCGTAGGTCGTCCCGCCTTTAGGATTTACA- 72
c4 GGAGGCTCTCGGGACGACCAAAGCTTGCTTCGGTCCTCGTGTCCGCAGGTCGTCCCGCCTTTAGGATTTACA- 72
C59 GGAGGCTCTCGGGACGACCATAGCTTGCTAGGGTCCT-CCAACCCCAGGTCGTCCCGCCTTTAGGATTTACA- 71
Cc21 GGAGGCTCTCGGGACGACCATAGCTTGCTATCGTTCC-TACACGACAGGTCGTCCCGCCTTTAGGATTTACA- 71
c27 GGAGGCTCTCGGGACGACCATAGCATGCTATCGTTCC-TACACGACAGGTCGTCCCGCCTTTAGGATTTACA- 71
Cc84 GGAGGCTCTCGGGACGACCATAGCGTGTCTACCGGTTTTTCTCGGCAGGTCGTCCCGCCTTTAGGATTTACA- 72
C66 GGAGGCTCTCGGGACGACCAAAGCTTGTCTTCATTTCCCTTAATGCAGGTCGTCCCGCCTTTAGGATTTACA- 72
C65 GGAGGCTCTCGGGACGACCATAGCGTGTCTACATTCTTCAGAGTGCAGGTCGTCCCGCCTTTAGGATTTACA- 72
C39 GGAGGCTCTCGGGACGACCATAGCTTGCCTACAGTGTTCATACTGCAGGTCGTCCCGCCTTTAGGATTTACA- 72
Co67 GGAGGCTCTCGGGACGACCATAGCTTGCCTACAGTGTTCTTACTGCAGGTCGTCCCGCCTTTAGGATTTACA- 72
C85 GGAGGCTCTCGGGACGACCATAGCTTGCTACTAGCTTTGAGTTAGCAGGTCGTCCCGCCTTTAGGATTTACA- 72
C58 GGAGGCTCTCGGGACGACCAAAGCTTGCTTCAAGGTTTCACTTTGTAGGTCGTCCCGCCTTTAGGATTTACA- 72
C52 GGAGGCTCTCGGGACGACCAGAGCGCGCTCCATGATATCATCATGCAGGTCGTCCCGCCTTTAGGATTTACA- 72
. GGAGGCTCTCGGGACGACCACAGCTTGCTGCATGATCTTCTCTTGTAGGTCGTCCCGCCTTTAGGATTTACA- 72
C55 GGAGGCTCTCGGGACGACCATAGCCTGCTACAAGATCACATCTTGCAGGTCGTCCCGCCTTTAGGATTTACA- 72
C62 GGAGGCTCTCGGGACGACCATAGCCAGCTACAAGATCACATCTTGCAGGTCGTCCCGCCTTTAGGATTTACA- 72
C35 GGAGGCTCTCGGGACGACCATAGCTCGCTAGTCCCTCTTTCGGACCAGGTCGTCCCGCCTTTAGGATTTACA- 72
C10 GGAGGCTCTCGGGACGACCATAGCGCGCTAAGATGATCTCCATCTCAGGTCGTCCCGCCTTTAGGATTTACA- 72
Cc48 GGAGGCTCTCGGGACGACCATAGCTTGCTAGATCCCTCACGGAGACAGGTCGTCCCGCCTTTAGGATTTACA- 72
C53 GGAGGCTCTCGGGACGACCATAGCTTGCTAGATCCCTCG--GAGACAGGTCGTCCCGCCTTTAGGATTTACA- 70
C71 GGAGGCTCTCGGGACGACCATAGCATGCTATTTCTTTTACTGAAACAGGTCGTCCCGCCTTTAGGATTTACA- 72
C78 GGAGGCTCTCGGGACGACCATAGCATGCTATTTCTTTT-CTGAAACAGGTCGTCCCGCCTTTAGGATTTACA- 71
C75 GGAGGCTCTCGGGACGACCATAGCACGCTACAACTTTCTAAGTTGCAGGTCGTCCCGCCTTTAGGATTTACA- 72
C76 GGAGGCTCTCGGGACGACCATAGCGTGCTATTGATTCCCTTTCAACAGGTCGTCCCGCCTTTAGGATTTACA- 72
C13 GGAGGCTCTCGGGACGACCAGAGCGTGCTCTTACTCCCTTAGTAACAGGTCGTCCCGCCTTTAGGATTTACA- 72
c47 GGAGGCTCTCGGGACGACCAGAGCTTGCTCTTACTCCCTTAGTAACAGGTCGTCCCGCCTTTAGGATTTACA- 72
C56 GGAGGCTCTCGGGACGACCAGAGCTTGCTCTTGTTTCTTTAACAACAGGTCGTCCCGCCTTTAGGATTTACA- 72
c87 GGAGGCTCTCGGGACGACCAGAGCATGCTCTTGTTTCTTTAACAACAGGTCGTCCCGCCTTTAGGATTTACA- 72
c97 GGAGGCTCTCGGGACGACCACAGTCTTGTCTGTCGATNTTATCGATAGGTCGTCCCGCCTTTAGGATTTACA- 72
Co GGAGGCTCTCGGGACGACAACAGGCTTGTTCCGTGTCTTGTCACATTGTCGTCCCGCCTTTAGGATTTACA- 71
Family 2 #

co GGAGGCTCTCGGGACGACGGGCCGCACTTCCTGCGCACGTCTACCTTTGTCGTCCCGCCTTTAGGATTTACA- 72
c24 GGAGGCTCTCGGGACGACGGGCCGTGGTATTCACGCACGTTTATCTTTGTCGTCCCGCCTTTAGGATTTACA- 72
c42 GGAGGCTCTCGGGACGACGGGCCGTGGTTTTCACGCACGTTTATCTTTGTCGTCCCGCCTTTAGGATTTACA- 72
C80 GGAGGCTCTCGGGACGACGGGCACAACTTCTTTGTCACGTTCATCTTTGTCGTCCCGCCTTTAGGATTTACA- 72
Cc29 GGAGGCTCTCGGGACGACGGGCACAACTACATTGTCACGTTCATCTTTGTCGTCCCGCCTTTAGGATTTACA- 72
C31 GGAGGCTCTCGGGACGACGGGCACAACTTCATTGTCACGTTCATCTTTGTCGTCCCGCCTTTAGGATTTACA- 72
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o] GGAGGCTCTCGGGACGACGGGCAAGATCTATTCTTCACGTTCATCTTTGTCGTCCCGCCTTTAGGATTTACA-
c28 GGAGGCTCTCGGGACGACGGGCAAGATCTTTTCTTCACGTTCATCTTTGTCGTCCCGCCTTTAGGAT TTACA -
cle GGAGGCTCTCGGGACGACGGGCAAGTTCTATACTTCACGTTCATCTTTGTCGTCCCGCCTTTAGGAT TTACA -
C38 GGAGGCTCTCGGGACGACGGGCAAGTTCTTTACTTCACGTTCATCTTTGTCGTCCCGCCTTTAGGATTTACA-
c72 GGAGGCTCTCGGGACGACGGGCAAC-TCTTAAGTTCACGTTCACCTTTGTCGTCCCGCCTTTAGGATTTACA-
c77 GGAGGCTCTCGGGACGACGGGCAACTCATNNAGTTCACGTTCACCTTTGTCGTCCCGCCTTTAGGAT TTACA -
c92 GGAGGCTCTCGGGACGACGGGCAACTCAGAGAGTTCACGTTCACCTTTGTCGTCCCGCCTTTAGGATTTACA-
c96 GGAGGCTCTCGGGACGACGGGCAACTCATAGAGTTCACGTTCACCTTTGTCGTCCCGCCTTTAGGATTTACA-
C30 GGAGGCTCTCGGGACGACTTGGGCAC-TTCCGT-~CACGTTCACCTTTAAGTCGTCCCGCCTTTAGGATTTACA-
c93 GGAGGCTCTCGGGACGACATGGGCAGTCTTACT-~CACCTCCACGTTTATGTCGTCCCGCCTTTAGGATTTACA-
C36 GGAGGCTCTCGGGACGACATGGGCCGTTCATCG-~CACGTTTATCTTTATGTCGTCCCGCCTTTAGGATTTACA -
C40 GGAGGCTCTCGGGACGACATGGGCACAATTTGT -~ CACCTTTATGTTTATGTCGTCCCGCCTTTAGGATTTACA -
c82 GGAGGCTCTCGGGACGACGGCCTTCGTTGAACT-~CAAGTCGTCCCGTGTGTCGTCCCGCCTTTAGGATTTACA-
Family 3

C79 GGAGGCTCTCGGGACGACGTAGTCCCGTCTTGGGCCATCGCTTGCGGCGTCGTCCCGCCTTTAGGATTTACA-
c15 GGAGGCTCTCGGGACGACACAGTCAGATTCTCTGCCGTAACTTGTTATGTCGTCCCGCCTTTAGGATTTACA-
€100 GGAGGCTCTCGGGACGACGCAGATCTACCTGTAGTCATAGCTTGCTACGTCGTCCCGCCTTTAGGAT TTACA-
c37 GGAGGCTCTCGGGACGACGCAGGTGTCTTCGGATCCATAGCTTGCTACGTCGTCCCGCCTTTAGGAT TTACA -
c99 GGAGGCTCTCGGGACGACGCAGGTGTCTTCGTATCCATAGCTTGCTACGTCGTCCCGCCTTTAGGATTTACA-
co4 GGAGGCTCTCGGGACGACGCAGAATTCCGATTATTCATAGCGTGCTACGTCGTCCCGCCTTTAGGATTTACA-
C63 GGAGGCTCTCGGGACGACACAGATAACTTTGTTATCATAGCGTGCTATGTCGTCCCGCCTTTAGGAT TTACA -
C90 GGAGGCTCTCGGGACGACTCAGAGGACCTGTGCCTCATAGCGTGCTAAGTCGTCCCGCCTTTAGGATTTACA-
ca1 GGAGGCTCTCGGGACGACGCAGAGTACTTTTGNCTCATAGCGTGCTACGTCGTCCCGCCTTTAGGATTTACA-
c11 GGAGGCTCTCGGGACGACGCAGACATCTTGTGTGTCATAGCGCGCTACGTCGTCCCGCCTTTAGGAT TTACA-
C46 GGAGGCTCTCGGGACGACGCAGACATCTTGTTTGTCATAGCGCGCTACGTCGTCCCGCCTTTAGGATTTACA -
C33 GGAGGCTCTCGGGACGACGCAGACATC-TTTGTGTCATAGCGCGCTACGTCGTCCCGCCTTTAGGATTTACA-
50 GGAGGCTCTCGGGACGACGCAGACATC-TTTNTGTCATAGCGCGCTACGTCGTCCCGCCTTTAGGATTTACA-
Family 4

c26 GGAGGCTCTCGGGACGACATAGCTTGCTACACTCGTCTCCGTAGTGCAGTCGTCCCGCCTTTAGGAT TTACA -
c68 GGAGGCTCTCGGGACGACATAGCTTGCTACGACTATTTTCATGTCGCAGTCGTCCCGCCTTTAGGATTTACA-
Family 5

c34 GGAGGCTCTCGGGACGACGCAGTCTGATTTCAGCCATAGTTTTACTACGTCGTCCCGCCTTTAGGATTTACA-
C57 GGAGGCTCTCGGGACGACGCAGTCTGTTTTCAGCCATAGTTTTACTACGTCGTCCCGCCTTTAGGAT TTACA -
Family 6

20 GGAGGCTCTCGGGACGACGTAATGTTTACCTCGGACCTATGTTCCGTCGTCGTCCCGCCTTTAGGATTTACA-
ca4 GGAGGCTCTCGGGACGACGTAATGTTTACCTCGGACCTTTGTTCCGTCGTCGTCCCGCCTTTAGGATTTACA-
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c74 GGAGGCTCTCGGGACGACGTAACGTTTACCTCCAAATGCAGTTTGGTCGTCGTCCCGCCTTTAGGATTTACA- 723
c25 GGAGGCTCTCGGGACGACGGAACAGTTTACGATGTCCTGTCACATGCAGTCGTCCCGCCTTTAGGATTTACA- 72
c51 GGAGGCTCTCGGGACGACGTCGCAGCCTTGTTGCGTAGTGTTTACCTCGTCGTCCCGCCTTTAGGATTTACA- 72
cé4 GGAGGCTCTCGGGACGACGTTAACAGCTGCTGTTATATCGTTTACCTCGTCGTCCCGCCTTTAGGATTTACA- 72
<) GGAGGCTCTCGGGACGACGCAATGTCCTTCGCAGGATCCGTTTACGGTGTCGTCCCGCCTTTAGGATTTACA- 72
c14 GGAGGCTCTCGGGACGACGCAATGGCCTTCGCAGGATCCGTTTACGGTGTCGTCCCGCCTTTAGGATTTACA- 72
Family 7

c22 GGAGGCTCTCGGGACGACAAAGCCGTCTTACGTGCATATACTTTTGTTGTCGTCCCGCCTTTAGGATTTACA- 72
c45 GGAGGCTCTCGGGACGACAAAGCCGTCTTACGTGCATATACTTCTGTTGTCGTCCCGCCTTTAGGATTTACA- 72
Family 8 #

co1 GGAGGCTCTCGGGACGACGTGCTATTGCCTGACGTTT-ATGTTCAGTCGTCGTCCCGCCTTTAGGATTTACA- 72
83 GGAGGCTCTCGGGACGACGTGCTATTGCCTATCACCCCCTTGATAGTCGTCGTCCCGCCTTTAGGATTTACA- 72
c73 GGAGGCTCTCGGGACGACGTGCTATTGCCTTGATCACCCGGTCAAGTCGTCGTCCCGCCTTTAGGATTTACA- 72
cé1 GGAGGCTCTCGGGACGACGTGCTATTGCCTCTTGCCTGTTCAAGAGTCGTCGTCCCGCCTTTAGGATTTACA- 72
C70 GGAGGCTCTCGGGACGACGTGCTATTGCCTGTTTCTTGTGTAACAGTCGTCGTCCCGCCTTTAGGATTTACA- 72
csl GGAGGCTCTCGGGACGACGTGCTATTGCCTGTTTCATGTGTAACAGTCGTCGTCCCGCCTTTAGGATTTACA- 72
c89 GGAGGCTCTCGGGACGACGTGCTATTTGCCCTGAGCTTCGTTCTGGTCGTCGTCCCGCCTTTAGGATTTACA- 72
c23 GGAGGCTCTCGGGACGACGTGCTATTTGCCTCAGTCATTCTCTGAGTCGTCGTCCCGCCTTTAGGATTTACA- 72
C32 GGAGGCTCTCGGGACGACGTGCTATTTGCCTCAGTCTTTCTCTGAGTCGTCGTCCCGCCTTTAGGATTTACA- 72
Family 9

co8 GGAGGCTCTCGGGACGACTGGACCGTTTACTGGGAGTCCTGCACTCATGTCGTCCCGCCTTTAGGATTTACA- 72
ca3 GGAGGCTCTCGGGACGACTGGACCCTTCTGTGGTAGATTCTATCTAATGTCGTCCCGCCTTTAGGATTTACA- 72
c18 GGAGGCTCTCGGGACGACTGGACCCTTTTGTGGTGAGTTTCGCGATATGTCGTCCCGCCTTTAGGATTTACA- 72
c69 GGAGGCTCTCGGGACGACTGGACCCCTTTGTGGTGAGCTTCGCGATATGTCGTCCCGCCTTTAGGATTTACA- 72
Family 10

o] GGAGGCTCTCGGGACGACATTCCGTTGATCTCTCCCTTTTGGGTTGGTGTCGTCCCGCCTTTAGGATTTACA- 72
c12 GGAGGCTCTCGGGACGACATTCCGTTGATCTCTCCCTGTTGGGTTGGTGTCGTCCCGCCTTTAGGATTTACA- 72
Orphan sequences

c7 GGAGGCTCTCGGGACGACGGCCCAGTGACATTCTTGGGTCGCTCACTCGTCGTCCCGCCTTTAGGATTTACA- 72
c54 GGAGGCTCTCGGGACGACAACATAGTTTCACTGGGTCTCCGTCACCTTGTCGTCCCGCCTTTAGGATTTACA- 72
c86 GGAGGCTCTCGGGACGACTGGTCGT-TTCCGCGATTCCGTTGATCTCAGTCGTCCCGCCTTTAGGATTTACA- 71
c8s GGAGGCTCTCGGGACGACAGCTTACTCGATTTTTCAGGTTGCATCGATGTCGTCCCGCCTTTAGGATTTACA- 72
C60 GGAGGCTCTCGGGACGACGCACCATCATTCTCTCTTTGATGCGCGGCCGTCGTCCCGCCTTTAGGATTTACA- 72
c86 GGAGGCTCTCGGGACGACTGGTCGT-TTCCGCGATTCCGTTGATCTCAGTCGTCCCGCCTTTAGGATTTACA- 71
c95 GGAGGCTCTCGGGACGACATCAAGGGTTCCTCTTTAGCTTGGGTTCATGTCGTCCCGCCTTTAGGATTTACA- 72
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Cc17 GGAGGCTCTCGGGACGACGCCCTTGGGAACAGTTTGTTATTCATTTCCGTCGTCCCGCCTTTAGGATTTACA- 72

Figure S1. Sequence alignment of the 10 families and a few orphan sequences from the top 100
sequences in the round 20 library of our previous OTC aptamer selection. The sequences with the
name highlighted in purple were tested in this work. The aptamer names were abbreviated as Cn

(n being the ranking of abundance in the round 20 library) instead of OTCn.
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Figure S2. The aptamer-dependent fluorescence enhancement of 100 nM of the three tetracyclines
in pH 6.0 buffer with 2 mM Mg?* with (A) OTC1, (B) OTCS, (C) OTC11, (D) OTC26, and (E)

OTC34 aptamers. The y-axis is at a smaller scale compared to the same figure in the main paper.
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Figure S3. (A) The secondary structure of the OTC7, which is an orphan sequence that cannot
be assigned to a family. (B) The change of fluorescence of the three antibiotics in the presence of

increasing concentration of OTC7. The lack of fluorescence change indicates no binding.

S-5


Juewen
Rectangle

Juewen
Rectangle

Juewen
Rectangle


